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Tjszfr cfft ^FF oFT WT^FT M yfd^ld fFTTTT FFTTTFTTf 3 f^TTT 
tl Wt FT TJT# FprlF FTcF FFT#FT FTT WF WTO Ft TJFRT F 3TT$ 
tf Ft FTF fl 



FF FFTTTFTTT FTT ftnt TTFFt FFT Ft ftSIFT tl 




THE EARTH FROM SPACE 

3TctfW^l 

3TFT 3T1F Fpt ^ FT F>TF ^ ftcTTF tf Tt FTI eft FT FIFFF 
FTFFFf fFQFTI FFF 3 FFTTF Ft fFTTF FTFltt tJfMi 

FFT Hltl TTTFT Ft eft 3TR fFTFt SKH FT did Ft FFTFFt Ft 
•FTTTTFt tt tn FT^tl FT 3FF fett FFt FFt FT FTFTTF Ft FTTFFt FFf 
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<<21 Hl^l I 3FF ■HHK 4 Midi 41 c4l 41 4fF 4l f4f4FcT 41 f 41 d< 2 l 
yny) I y=hl4f I 41 fFTTFTT FF Midi 41 nidi cl4 44-44 =b<.=b 41 <21 ddl 4'l 
l4t FiK u l y,=b dH 3l4 cldi dys, F>1 ■*H<1 das 4 4lF FFT 
44 tt t fff fk 4 4t4f f4 ft^ rfi f41 m fftf f 4 TTgrrf fFTFFl 
44ft, FT IFF vSddd FFT 44TT FT f 41 Sddi f 4 4 41 FTff f 41 Flddl FT I 
444, didi4l s4r <hmkI 4 41 fqci mi u H < 5 a 4 FT? <4t4t FTT FFT 
FTI Ff4 FTF-FTF f 4 H?$RrlFT 4 Fisq-^sq TtrrfWI, dlPlFI sfk 44TT 

H^PdFI 41 ^Tcft 4fl TWrfdFTfFFT W 4 41 #T HeSPdFI FTT FIFF 
FTt4 4 1 F|[F 4 TFlFf FT dysO 4ldd 444 41 ■telH FTT F§d HdcFyul 

FFT ■gTrTT FTI 

tfjs; 4 fFTFFt fttttI fft 4114 ci ft41 ffr w4 4T4? fft -g-qn; 
g4F ftssttf 4 ftf! fr ft sfftf fFTFT? ft^ fftf 4 fe H^PdFi 
Fgs; f 4 dd^dl fft ffcr^rcft 444 ft ff4 f 4 4 ml f4 ft ^ <44 
FTFTF f4;? 

3TTF -qi^ eft dys, 4" dial FFTT dF?d T?l HT-g 3T1F F|F Fiml 

fft a4i §<*<41 fftt Hii<a sfrr fFT ftf ft|f ^ki % fft ft4 tt? Hiy-l i 
FT® FFTFT qq Tjf^f^q dldltelK FtF f 4f TTgTTf 4 §FF7l 

ddidvi fft f?f4' 4 P4m 41 f444r wr f4 41 Pm 41 f 4 PHF>idF>< ftt 4 ti 
ftfI-ftf! ft 41 Pm 41 4 4t4l Pdchdd ti 

^4ffe 444 ^g?r ^4tr# 414 t FT#rg ^t ^4 RsfraF ^4 
■rorer ^4f4m ^tr4 ti Fe^ %g alaiteiK so-'qfte ^4 ffo^ frt ^s^ 4 
FFTRTR ^4r Hldl 4r 3TFT =h4«1 FF P*Hdd. cTFT FTT -HHd ^pTR ■Hdid 4 1 

Sddl % 4 41pHdl Sdridl FTRFT 4l-H 44 4 IdM, Midi 41 FTcTF FR 

f4i oin-H 3rnT ai<c\{i fftti 

ft 4fcTR§t4" f4 50-44 f4 ffttI ctft Fg?T 4 Frgsf 44 

4ft4 4i fff ffp 4 srfer ffo| ^ fr 4 f4r4t f4 ^ ff! fft fti 
1800 FT 31WMW #4f 4 FR RTFTd F FK 4 FTe? 3TFFTF 
ddi4l l 14 a i f 44 y4ld 14 y, 41 f?t ddld ft y^4 f4r ■nys, f4 3oh( 1 ?r4 
4 44 f ftftf f 44 41 41qd f 41 i ffftt ctf! 4ft fti 

ft41 41f 3hmh 4fh 'F f4rg 4f4f ft f4f4?r 4t4 4i 4 tf 
sff 41ft f 4 RsTTcT 4, RFg 41 41 f 41 4f4f ft sttP^rt 4'i F?rf4rg 41 ft 
4 3FF 41 F <2 lH FTT FsfT qi5 14)ddl 41 FFFT FFl F FT 31% 4 4 44 
IFFT qid 44 t FT 41 f4f4cT 4f4l 
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Rf rirt Rff r rr rt rtr oner Rfa Rt ^jrt r rt 

WQjtl 3RR Rsf)' Rt T f)' eft Ri^f R’f’f RRtl RR RfRT RT fRfsfcT RTR RTef 
3RR RpR Rf RT RTRr)'| SRRil 'idl'^lcM 3RT if RTff RpR l^l^l Riff RRRTI 




RtfRffRn ‘lldltelk 

PEARL DIVER 



RR R^ Pr-RI Riff R?^ 1?? 

■'ffsf RffRR ^R RRT if? Riff ■teJIRvf, Wt RRT Riff RKcll? 
Rf*f eFTRTR Rf RRfRRRR RRIRR 3TRR RR, W 3fk RTSf RR R5TR fl 
fRPR %R R RRT R RR^R RiMiRRISR, fw( R Rpft, sk Rpft R fR 
R7^ RRTRRT RR jjWHId RRR fl 

RR RR dcRl RR SRidcil RRRi RIRR R fReTTR ^ firm, R?^ RRRf 
RFTRf t Rf RRf' RJjf R7t ?JR R fRRTRf tl ?fR RT RR1R R R^ RRR RRf, 
Rffff Riff I 3?R fRR Rf^RT RTRT RR RfRT UR RIR ^ RTR RRR iff RRRf 
Rf 3fR isl pHel-il 3ffc fRR RTRRT 'JJRT R RR RTRRfl 3RR Rj4 
RRRiRT RR RR ^ cff Ris9 RRR RTR R^Rf RR RRT RfRR ejKi iff R1RRTI 
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RT RR ?TR> ■RHRxIl te-HI, RR RRi tlte d-Uc) <td sfk RTRRR tilted 

tetel 

tlR tt ■H^S, te 'gtcTT lh ■H*j£, Rif donO Rtf te 3TRRRt «te-«te 
RtR RRR-RRRR tl fR R^telM RR ftete HIstelRtelM R RST RT 
RRRR t 1 




OCEAN FOOD CHAIN STARTS WITH PLANKTON 

RRR RR tevdH^sh ktefcdH t RlRT f 

ate rIr RR ste RfRT RT fRRI R?t tl RR5 RR RtR RR «te 
RfRT RT RffRR TRR tl sfft Rtf RR> Rift TRRT tl RR Tite Rite te fRRT 
RTRlt Rtf RlR RT Rprrri S^R RT RRRRT W fRRT tlte R3RT RR tl 

rprti 

RRtJ Tjt Rif *JR ■H^S, te HmI R RfpT RsyTTf ?R) Rtf 'SjR RTcft 
■tl *JR RRR R ftete 250-Rite R>t RlTRf cTRi tt R|TR RTcft t - RT Rite 
te fRRTJR te teR RRtRT ttRT tl ^RPdM, Rip; tel RcTf? te 250-tete RR> 
tet RRRf ter ^telfteb rtr (#rt te rrrr ‘ste^i rrrr’) rrt rtrt tl 

1800 ?TR) tRTfRRR RR RR RRT RR RRT RT fte tete RR iRRRR 
te fteR RRRRT RTftRI fteRR ^RRfeR RTR - Rite RRR te 250-tete te 
3#RR7 RRR^ t tefR Rtf teftl RTR RR RTRR t fte TRp! Rif RlRRR 
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PTOOl 12,400-Pfte (# afg gm-'fe^ PTm) ti AjLhlfdob mg gigs; pff 
aicid 15 <4 PP -H 1^ 2-yfd^lcl 5I11 I 

grgi p mgpg Aj4>l<i=b mg p #g ptT ggg| p fig pig mg 
I#) PgpJ P frog Pt PTTOT m gfiii<{| yli gf PT|g gg g# PT "qytTTT | 
ipfmg 1800 m arrow ^iPh+T ^ twnfe grgg # grgt pTpp 
ggifap) mg afg topp pt® gTg gm # gftfpg #pti pgi pfi w 
wn^fi migg#T #gfi 

qqiiPi=b grgg pft ai'H'O g# p ggg Pirn rorrot pTpt m pg p 
rofm-p-arfgm mggi w *f, pg mm frog didUsTkl # grog arom 
mr ggf mi agg %Tfggp % m ggg| pm gpmf gf ronf gf gf p pit 
am arropg m frog miro gg asr g# Hid i 

sroPdd, gigs: # g§g p# m m Pmg mgfg grgs; m rotm ml 
m gfr# gf i 1770 # ifgpT %rfgm afro pm igro 

( 1730-1784) % ■HgsO p)°iI ml toit <gf’-cH m Rip p=h fppg ypiK pff 

‘4ro f ®hi!i shho pm die m mg m pip pm mm ^sr m m mgt # 
ggrot gggjf gm m grgrgr mi gfffgg rotm sro iw g pro mdl afg 
to# toto rom mgn 

fwfepT rotp %ifpm psp^ mWp ^ (1815-1854) ^‘#p’ 
pipm m ppmpp mr roproimg^m pppip fmgn 1839 p m#fg ip 
ppmpp m mgg pm mfmn gf fro# fmggp pr pm gggg m: 
arggr pppf p p# gfgpf gffgf t, 
gggf ppf# pft-gft ipmf roroft t 
pt pit mror-frogg mggfiggt mfgf mf 
pro # pmroff! pp gfp from ## gg?f t? 

P mfp PPP afg pfh pft PP1P PPfmPT Pif# 
m rgp pit gm# p pitot 
pg fpg # p# ppfN pp apppT ptppt pppi 
afg ppg ptp pp ppft topp phi pT ptpii 

1930 # pp#p P maf-pf afk fpfep ampp m anppro m pgi 
p pfp pg# Ptm mf Pm r#Pii 1841 p pt #-ppi m gm ppip m 
pip gpf pfefrofppp pgi pp to#p pgg pff pppfpf # ppto pTpt pp 
ppp ro g#PTi frog mgfp tot pTpt pp ftoUcii p propp fmPTi totp 
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H5<rl Fdiftl ’-ft' q^lFl=h % ftRT ftftf Tift fftiRI *TTI rfft 'gfttftra ftft ft 

r# raft if ’ft ft# frati Firm ft fftg fta# ft# ftt ra# ft 
W-fcRT ft#' i 




EDWARD FORBES 



fttftR ft sftftf ^iFra raf fftft ftraft ^ftrft rap; ft 

SFFT-SFFT railsftT R3 ft# fttft R1T raft fftRTI raftft fftsTFTI fft ftft 
fft rafft m. SFFT-SFFT TSTHT ra 3FFT wft ft %-fttft 3ft ftft 
fftft t ftn ft rap if 3FFT-3FFT ^ftft RT tft tl 

raftft ^ ft fftsrFTT fft rap ft SFFT-SFFT ranftff ft 
3FFT-3FFT y^lFdft ft ftft fft#t tl 

fttftg ftt rap ftt jm ft lsoo-ftte Cqra-fra^ ftftr) <ra 
ftt rarft era' ftrar ft rar§rr°T fftfti ra? rat ■ngsO ftrar ftt ftftr rafti 
1843 ft raft ffteTR ft raftft 1800-ftft ftt ftftR fftft ftt ftftl TTFfTI 

rara srg^TR ■ngs, ft d^R ^13,1 rarft ra; ftft ftfra raft rai 

raftft fR ftftT ft ftfft ft #1 ftt Tfttt^F raft gram ft# ft 
raraT trtrr ftra t ‘ratraftft’i sfr fttftR ftt rar rara ftrat ft 
85-yfdi;id rap ratra-fratft tftn 




4f 



■gHT (chill 

DREDGE USED BY FORBES 



2 rTTT 3 ffT 

rara raftfra rags; ^ ■g^RT: 4trara-fraftra ftf fraPT ^ 
■HH'H 1800 -^ ra» 'fl'cl 41 oH 'T 6H raft ®lli 1 ra>T W-S't g3-TTI 
1840 cRF dlM raff rag 'FIT rapT W «TT fe gfrarat gra 
rararara ran ^ranrara rag 44Tdi ngflM raT rafr rarrat frarat frarra 4 fr 
cFi raff <<211 rail 

rag frafora rarfrat gra raranraf fra (isoo-1862) m ragg raff 
ragrat rag rara h^i^Im g rara rat wi 1841 ra raft grairaffragT ngflM g 
hhh rag < 2 ii-sl If < 21 4 ft 41 rara ft ffra-rat g rail ft grat grat rai 

trt, raffrra gra ft huh ffrara fra gffg-raffra fraranrar ^irah g 
rararat raft fgrara fg rarrara rat ranra ra sragra ran rarara rarag rararara g 
ragflra raft gfrarag^-rafgra grararaft grararat rarara raft rarrati 

rara ragrr gfrara rai frarara ragff raft ragof grara raft raffffm 
rafti d<rH gra> rarara gfra raragra ran (graraf) ft rag raift rarara ratrar rafra 
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Tft TRJsl ft <4444411 Tft Trftft aft fft WT TRJsl ft ft) ft! ^rRFR TR37T1I 
Tift ft ‘^t’ tt ft) twt fftn afti ^nft ft 2400-ftft ft) T^oft ttt ft 
trjs) ftft ft) jm tt rtf) ft wrt gsni ^ wt^ft snft ftlRr ft) 
tirt^ aft - afg ftiftr ikt ftmT ft) 1800-ftte ft) ftfti ft Tft) 
^TKI aftl 




JAMES CLARK ROSS 

ftRT Tmft ftft 

41-g TTFT 'ft' ftft TT ftl^ W 4> =h Tift TSTI RT) To K u I ft an 
fft Tift TT ftft ^jftq ft ^|TT <|T fraRT «T1 ftfft ^7#R gftr ft %lfrft)" 

ft Tft 3TRTTT) ft TTR5JT fftni Tift) %nfrftf TiT TT4T RTTTT an fft 

gftffer aft ft ftft ft) T^oftfr ftftr-fftftr ftfti fftftr; T^ftft Tift ft 
ftft T7 ftft ®TR ft) fftni 

TT TT cTT> Tgs, ft) TiRft Tnrft ft* ftft ft) ftft TRT gft) aft| 
TT 4-444 TTg^ ft) TTTftft ft ftlqi ft TT ft) fft) Tp5 ftn-fft ft) 
aRI 

1844 ft srqftrft 3HlPc|tobKob ftnjTT RT ft fttft (1791-1872) 
ft TRft Tfft ftfftTFh W? T TTT fftfal fftTli TTT RTTfT ft TR -Tl^cflHK, 
ftftftfe ft ftfR TlfftHIdH ft Tl) cRF ft) 40-ftftf ft) gf) 7RR TR) 

Tift) ftft* ftr RRft ftft* 7RR ftftftf ft ftrf TR1 TTPRT 
fsm ^trt ft) aiHftohi aft srt ftft' ft ftfftwr ft tr ?°pft* T7 RRTft 

ftl 

10 



qR RplJ R«TR qq7-gRft ft, dftld qft Rlftt ft Rjft qtft ft" I 

qR qrftt ft RsR-ft w ftfc to qR rr tort roto q m rr rrr qft 
qfecgR qqft tor ftfftqq wm. to rtor ft fro# qiftt qft dTOft ft 
fftwqT to rtort toi 1840 ft qqftt qq qroro ftfc fftfftfftftt qfqqf ft 
ftfqRR fftTOqqqi 

1850 ft ftftTOT ftqR afR qwfftll-Rft ft ftf ftfftRR fftWR TORI 
W mf MTOTO ira TO 3 tR STFRrfe ft itl 

rr R?qft qftt rttortt aft qqqifeR qqTRTRR ft 3000-fttR tort 
tor fern i totr qftq ftft torRer aqqq ft idling ft gjq tori 




SAMUEL F.B. MORSE 

ftjqqr tre «ft ftRf 

qq rr q^q qqRqgft rr qftfti totorr to fro; 1814 ft fqro 
sfR qqftchi ft qft, qfftqqq q qro qfrfft qft ftfft qr tort^r tor, 1812 

RsTcR TOR TOT Rwftidl fTOT TOI qR fqq TORT £RT TO 
TOTOTOt ft^ft qf qft fqro ft qqftqq qfqft ft 6 RTORiq Rftl TOTTO 
qgqft ft qqft 8 qqqft 1815 qft ^ qRR-H qft tot fftq qf 1 to to 
qgR RsIRRTOTO ftk qqiqq RTOf fttl qq RTO^ RTqRR fftft 'ft RTR 
Rift qft 

qqftrfeqi qqiRTRR ft tor fftror to qrq ftRft qqrftt gqqi fro 
TOftt qqf ftqqf TORti 
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MMM Ml Wddig4M ^ MM MTWR M M 
mi v MdMiO Mfrm mtm MMt mi % fMMU mtt m? mm # 

■HHdd M? did I Ml TRT SKI fey, MIH Ml wft <<sHI Ml UM q>dd 
Wt cl Kl Ml digs M -§41 M7 3ddl T T5TT^ HIcJH M<dl aill M f4f4 

‘wfeV Mddldl tl 

1860 3 ftfolT MMM gd4ld 4 didlPiM MHHHR ‘dll3T4d’ 
mt! tm) f^ra fe wrifeM mmi mi wit wm m wi mm 
1857 sfk 1858 4 MMM Ml fw4 M MTR1 fMMM fg 4l 

^JMfFT MRR xpr ttcR- f^ffog TgTMT Rt 4 Tit dlPcM 

(1815-1889) Ml 4l 7M1 MR Mg^t mImT M MR M ##I WIT 
Ml 31^7 $ RM MR M Wl Ml MRTM R Ml 7#M Ml M TMR 
iRMlPiM MRTRR TMMcfe 3^ ijldcfe M RM if fTMT Ml 

URTm TIM TTgS 3 7560-Mfe (^-RtcT) m) Mill MM R^l 
MTMT MM MM snf cfr W fRMM %RR R 13-TRRfMR fMTM) affl M 
7M#RT RTt R#' aff sflT 7RJS; Ml ddSdl R R#* 31Fff *ffl M RMRR 
fMMT affl 

RTfMR 4 fTT ^id Ml TJTRT d,ciM fdidi fM digs) 41 °i MM Midi 

Ml 3f^7t ddllsPlT R Rl fMMT RTR MM t - MM Rl4 R#' ^1 



DEEP-SEA STARFISH 

Mrrf ^ IhmI tmtPimt 



WT MR Mt ^|PhmT 4 MR MR Ml dMSM fMMI ^R 3R&4, 
3RRjt R8R Ml dMSM WI 3TRTR Ml RgS M MR 4' ^ifdM MT 
MTM MRTR R IRTMT 1M MjM MM?! R#‘ Ml ^RPdg M ’J?' MRT 
3TRTTR Ml 

RT RM did) % ITU Nidi Ml d'dPsi'd Rift fMMI 3dO y.M 
TMffeM MtMTTMt ^ - Mlf MMIM (1830-1882)1 MTMt Tig^t 
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^ftcFT 4 W T?fR afM 3fR M4TT £1TT T^llf TTfal M TM ^ fpR 
W-Sd d-Kdl Hl$d 2fl 



MM MF an M fw^TT cFt TPM TTlTTPTSt M M1M5T ^TTI 
TPM TTfTTPTSt fMH Ml M H^R^l %rfMM TTT«M 4tl SHT 4 f*MMT 
TTg^f Ml HT PM %lfpM MP M %P TPM TTTTTPTJt M MTT% 

^ m fprp Imt fMMi 

1868 4 miTTPf PM MSM - dlsJdH PT TRTT STMT MTTl 
HidlPdM MTTTFTT Ml 3Ttr "Ml 

MPT STM MM M fpfMMT MT fpMMlI MPfe Ml 1800-Mte 
Ml ■hIhi M 'll -cl Tf 4)q-MJ sMddi MR T[P Ml MHTH cK5 M 41 q 
fiMi sfrr 'stm isoo-Mte m pIm tpjp 41qq fwN tt1p i? m mttt ttpt 
m 14m, Tsffen nfi mt4tt m! 41 hi ttpt m 14 h. qjki tp^i 

PTHTPT 4 PM #T Ml Ml MR TPp; Ml 

3MP-3MP PMlM PT PT!! M dlMHH PTPTI 

cR PM PI? HMI MTTTT PI fM HSH^ P fTPcT TUT Midi M 
dlMHH 4-feft PfpTTPTT (39-fefl P^TMTSP) PM tl 

4-feft PfMPPTT PT PTpl TRP 3#PM TPFf RPT tl STT dlMHH 
PT PTpl Ml PM fpfMMT PTM M MP PT 3TfPM dlMHH M -qpft P MTfr 
#fftl ^T#TP; 4-fefl PfpPPP M PTpl MKt #T M MM TPp; 4 ^MTT 

sfrr ?mpp1 pt ppt t#pti 




RTptf -g^ MP^ 

CHARLES W. THOMPSON 
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mqqq % qrqr fe qgs; ^ qpft qq wh qqt-qqqf qq 

<rlfdid 3TcT r T-3TcT , T qiPTf X R -STcTT pidl ill q»f T®TFTT qq Midi qft 
4-feft #TO 3 qqff qfqqr qtf Wl 

qq Ptf Midi dipl q 3TRTT tftqt? ■HgS, qft qqqpt qt *t>HI qq 
qtq pqf qt qqpftl qtq 3 qtq c^f T^cft iTRf qrqt q#‘ f^Roftl fqqq 
Hddld 't 1% qt? Midi df>H<l H<dl It lit 3TRT ptdl I did! ■HgS, q Midi qft 
qtqq sMl qf doH< qq qrf qpft d5<l^ dd? cl ^Idl ill S^l d<5 qft 3pq 
^Kiq, dS<l^ qq d"si Midi *>•)■<, ■Hd5 qqt q ^Idl ill 

qgq if snrrq 



OCEAN CURRENTS 




warm current qf qpq 
cold current qst ^pitt 



^iPt+T qft qgs; q qqtft qtqqf qq q qqqt q qt qqr qti 
d?« ^Kiq ■Hdsl qpft qft ^qt q q^t qqqtt (qtfqqq) qqt ciidl il qfr 
Pm qq qrqq ^ qpft ill qtq q^% qq qqr qqrt 1% d?« qtqq qqt? q 
qqt qpft q qpr-qtPT qq qqq qtqft ill trqqq qqqrq gf qgs q 
qpft qt qqq qq fqqrfqqrt qqt w t afq qqq qqqq # gqftfeqt qfq 
q dlq qt qfq-qfg qpr "snq il| 

qgs; q qqtft qpft q t?qt qft qrrqqfqq gpr qpft ill qgst 
qfq-qq qpft q ■gpft iqft 3Tiqqtqq qr fqqi q?^ qi qpft qft qrqq tqr 
aqqqqtq qft ■ngs, q qq qqt ^ qpft ill fqq qgs q tqqt qtrqf qq 
qqq qiq qtfqqf qft qiqqtqq fqqpft ti 
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qgq ggs; I qgq qigl w, rrt q|f rr! q|r ^ yiM' 

qR RTqR flRcTT I? 

q|r q?? Irt I: 

qq ql^ 41<=| iq<Hl |[?1 qT 3TR y I ufl qfT < 2 llcll I ?TT ^-H<=hl M,q 
RqTRT RR qg ItR ^q RRRT fl ^‘^ft-'^'^fr g4lPdq «lq ^ ^ 3qk Wit 
*-Kd q> qR RpR 'I'" I 

q^ #4 qf qrqT flRi *tF Rigs; 4 ^q# f 44-44 
rrr| 3 t^T qiR wft rtr ti fRRRt ddiiM 4 trr qrR wIT 

4t f4°hK ItR 4> qR RT H<d 4) qR 44 Hq qfT 44 RqR || 

irg cK5 ■Hys, 4 *M< 4 -fl -c| qfT 44 RRTcTR 41 Fold 44 < 2 lld 
ql j q t rj 4 ^qq Ii 4tR y i u il Ring I, fq4 q| iirtT isJTcT I 
44 Rq RRRf 4T q| 4Tq RTTcT 't l 4cT 4 qq <°iH ql j q x ri 4 Rigs; qf 

RR qq> HsPqci 'fl 

■Hgs, qfT clRSdl 4 fRf 4TqR qfT q|r RR 4 tR RTR 4Tq RTcT I 
qr fqg q|r 4Tfqq ^=kiir<qi (qftqpg) r 4 fe^iR wqt ll 

3 FR 4rtt Irt cfr rrIT rtrT r rt4 41=h<i41 wr 44-44 
qg4 Rigs qfT dd^dl 4 « $*<61 If rri 44-44 qg* Rigs; 4 
rr 4 RRqfT w qqlT 44 4 r 4 rr4 rirIt rt 4 rt4 wh 
IT 'Jim I Pm ■hcis RT 41 cm rIri ■hhimi H qic! I 

rirr rt Irt 14 rtr Rfqf qr ■?! gri ■ngsl 41cm f44r 'll fql 
T fi^ w?' qr H rtt %g «ira I afg Rqq ^ 4 km i 3 gK 
■Has q> grg trtfr grgs l"| 4 n|q rrt ?tt ■hh’Ki gwrwR ql 
41^^ <41mi <a ch H Jiml i 

4t t rt 4 H crqi x rgqcT I =ft q^r gRi ^ %g rH t?I Ii rr 
qg 1 % hmI ql qgrg rrr q ?tr cRi hmI mml I, qf rr q rrr qq> 
rtr! qrro # rr! Ii 

^qfqrg rrr sttr qiqft qpft q4 qgrg ^ ^ TRnqqf rtt qror 

q?R cRT RTcfl ll RRR 3TR qTR WRRf RTT ^RffeqT ^q qr RTRl 3RR 

fqqqq qr %g rwt qgl Ii ^h 4141, liq Rrr-Rnqq srr! ggRT 
qqrl Ii sfg qq- FridFridi rtr rrrr rtI wi Ii 

3FR hmI ql qrog qgs, I* RFTRTR *M<-'^-'ll4 3tg 

'i!4-^-*m< qqq 3fg qqR-gqqr rr! qg tr! licfl H g^qt qr 41 qq 
ggqq q It Wl gqq qqR cqtqq qq qrgs I # I37T afg q|r q 
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it WI Wlft ^ 37TTTI 3FR TTEpl i ^ftcR ^f 

^3TT 'gTcTT cff ft^T IFf ''J^ ■£(!? ^Iq-l eftcTT <<=H ’3TT wt 

ftrRftl 

4=h aid] TTt <aN - 1% ■H^ i 3TRFT-3TRr l T T T5TTf J TT T R Hldl 

dIMHH 3FFT-3FFT fm t I IsTM RnfeT ffl 




DRIZZLE EFFECT 

SiH< ^ -tN pKdl ^fTSR 
(ff^RT ~^Z) 
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3 ^#5IT RTfTRT ^RT 



1869 3 RTRRR RR1 gRR RRTR - MkRgMlfd t ( rtTr RT fRRlRI 
TTR RTC off ffft-RtR tff^r ^ff ■MS<lf Rf fsrf^FT y=hK R> #R-Rg RTR R 
RRIRT gRI RTRRR Rif RFTR RTRT 1% fR y=hK R> RfR-Rg ■HRS, Rff 7RR1 
RRRf sfk RRRlf ddSil RR1 R fRRRI 

R7 RgR 3RfeR fRRRT RRR RT? RTRRR Rif ^RPR %R RReft 
#R RRR Rff RRRR RRRR |f | off Rcfr T^RI 3RRRR RTRR R Rf R«Rf 
Rf RRf RRTRTRR R1T ^Rl RR fsff^FT RRT# 3# RftftRfRRT R RTfRRIFf 
Rif I RRRT fRRR # 3RRRTR # #Rf RR1 # RTfR Rff RffRR R R#l 

fR RR IR gffR Rff R #TRT RRRT RTRTRRf RRg ftffeR RfRRT 
- Rf RR RRR #RRT RTf RRR RRf RfRRT Rf, RR Rf RRRTR fRcTTI fRfefT 
RfRRT RR RTg^f RRRRT RT 3fR iRRR Rff RRRRR RRR fRW RTRFR # 
fRRTR R1 %R ^RRT RR RRJ[ RRRRT RTRTf Rfl RfRRT, Rgg RR fRRRT 
3#TR1 RTRRf Rf 3TRRT RRR RRRT # %7R 3TRTR #ff| fRfRR ^RR ^ 
RTRRR # RTfR R f#RT RfR Rif RTRfl 

7 fRRCRR 1872 RR RTR # RRTR R RTRRR TcTFR ||IT| 

3RTcf RTR-RfR RTR RR1 RT RRTR Hgsl RTRT RTRTT RRI R RRf 

RsRRFTR Rif 80,000 RfR R ^RTRT RRRf RTRT RRf I RRR RTRT fRRfTRTT 362 
RRTRT RT Rgg Rif RRRlf RTRfl RRTFR RRRTFK - RRR RRT 7RR # 
RTR-RTR RRR RRR IRRIRTTI R# Rif RRTRT RT Rgsf RTR-RK RfcT Rf Rf 
RRTRT RRR RTI 

■HgS ^ RS^-^-RS^ RTR R R R5IR R RTR fRRlTRTR Rif 
RTTTrTRT Rff I RT RR RfR-Rg fRRlRT RR 3RTT| 

■ngs Rif R5<lf ^ Rf RfR-Rg fRRlR R17 RT57 3RR Rf RcT^f 
RfR-Rg3ff ^R # ^ - R^fRRT, RRKfRRT, ^fRRT, RffRRT 3Rff| RRRlf 
yRlfdRI RR# RfRT ^ 3TRR *ff RT Rf RRR Riff RTTR 3TRR Rff s^l 
if,HI RfRT #ff #RR R 'gRRTRT Rgs # ■Held RT Rif ff 3fpR 
f# # Rft-Rtf RRfR R# # Rgs Rif R^lf R #Rn Rfl RgS Rif R^Rf 
R #R-Rg3TT RR 3TTR1R-RR1R RfRT 3TRFT RRR ffRTT, ^RT fRl R 
Rff R7 Rf g3R, RRg RT RRf RRTfRRT RR 3RRPTf ^ RRRTRT RT RR1RT 
RTI 

RTRRR RR 1876 R fRRTR R fRRR RTRRTR R1 %R Hlfi^ Rif 
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RRTfa rrh Rt r|i f^R r^ gRpf ■fern r 

3RJRR RR ■nfol'KIK c(ujri fgrqr I ^Kl=b RR; RT51 R sRTf RT 3TfRR W-S 
^9Hi R MS<rl RTRRR Rft Hcg Rt Rf I gcg Ri HHH dddil 3TFJ RW 52 
■Hid Rt STf I 

rtrrr offt rrr r rt 3 ttr rr rrt t fo Rgs; Rt rrr| r Rt 

4) cm HNI ^TTcTT tl ■HSR^Hl R RRR Rt 3TR3JT RiR ftt -f’| sfg 

tRT R1RT RtRi Rt dddl tl 




RRTJR 

S.S. CHALLENGER 



■HSR^ R TRR RTRf RRt RtR-Rg RfRR %tt ^ fRRT 
RTRlt <21 H rHr dldl RR dH^I-H RRR tl reel'll ^Kl RRR^ ^Tcft t del'll 
Rt RRR ^ IrrI RTR RTRR Rt -RT3T RRT Rteff RTRt t 3?R cTRT 3tR RT 
RRT RtR-Rg fHdd t'l ddSd) R TRR RTR RtRT Rit <s(M RTT RRR 3RT R 
fRRRTI tl 

■Hgs, Rt 3TRRF RRRfRT R TRR RRT RRIR RtR tit Rtt t Rt 
^RRT RRRT-fW RRt' t - ^ TRlNfR, TRKf'TRR, Rt-3TlfRR, 
Rt-fddlR, Rt-RiRRRTt 3 hi [ q, I RRTfRT RRR-ftRR R dodt <2l4 sidl t 
sffa RR dodl R> %R RRiRT RTRT R RTRR RRRffl si'll RRRt sldl tl 
3fR Rgr; Rt ddSil R RfR RRT Rt RTRR fRRRTT tl 

RT Rgs Rt RRRfRf* R tglt R^fRRT RRR fRRRt f RT ftlRt f 
RT RfR RtRt RfR Rl RgS Rt RRR^ R fRTTR RTdft RRR RR^T R^eft t 
RRRRfRRTI 
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fft fftf 210 SFFT-STrFT ydlPdfl t sfk fff k 
Riff fft WT^FT 4-fPfe fPfli fft 'gTcfr tl ^Kld< #ft ftft tl 

tf ft 'Q7M#RT ffkt ^rpft Mddldl HeSPdfT ^kft ft ftft t - 
fT d>?9 31’jcsl ftft 'fl fffTd ft id 4, d>?9 fF fHfi-i did ftft fl 
dHouT fft t^t fif ydifddi f # TRTPrfdf) yldo-msff ira sm ?kfc W 
ffRTt tfff f ffffT tfl wt fl fff f fppJsjT ff Ilf f dfdHI 
ffff 3fE®T fflfff tl 

■nys, fft ffffft f fif ^ftf 3Tff fkfc ff fddy ffft t 
dHdild tfl ff?t tl fFPf 3TRTW W FTTf 3T?k f fTS ffTdT ft 
fff ftfTI ff dHdfld ff fff?T fi|f ff ftfT t ftl ffPf 3HI-HMI-H 
^ 3T?k fT fftf W fff fffl tl 

fT fft dld^d fat 3Tfff R<gi^ fff tl TTTff ff f^T k 
ffT tfflf ffTff W fT-flfT ff^-^FR fft f®T fTf ft 3fR fffTf fTf 
ft I 




DEEP-SEA ANIMALS 

fit' f5? ^ ftf 
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ft R1TH <=ll<ft) HH5 HaRrlftf Ht H|[cr Hlft 3TRsT tftft t 
fftnft HT ^H ^HH HH1HT H ^HcdT HT ftt MdHIH Heft t'l HT HeSfdftl 
■dHHld HH Htf fftHfftd HR HT^ f HHHt 3THTTR 3TRft" ftt Htf tftft tl 
eft 3THTTR RTgs; Hft dddft ft‘ ftlHH cRHTHTdt t HT RT'ftftT H %H 3THHt 
HHT% Hft 5RT H^Rdtl HT TsIMdl tl 

ftHRTRfHHT Hft RTHH erst ffttTOT t HRTH Md4)t Hft W[t M 
HT WRIT HTHTI ftHHRfHHT ft' HH HIHT HHTHft ft 3THFT HTHR HWft H 
fftR HR fRHH tfcTT tl Hid. H fftR H 3RH TTT yeti ftra HT dHSl HTHHT 
tfHT t ftt fftvftt Hfe ftft feeddl-^eddl tl Hp3 3FH HHTfftHT ft HH 
HHHT HH m ft Wft ftRTT fftsRTT tl ftft HT, HH HHHT ^ftHTT HHHdl 
RHHT tl 

e|§d ft ftl<=ll HI HH HHHlcdl fS'HHI y.H ftNd H dH-S 'd'HI 
HHR 3TTHT t ftft ft HRTHt fttR trft tl HTRT 3TTH HR ftHHTRfftHT 3THHT 
HHT ftH RsTTHT HR HH fHHHT Hitt tl ftHHTftHHT HT ddHdl HHTHT 3THH 
fttHH Ht snnffteT HRH Ht HH HTHT RfHHT tl HT fHHHTRT Wt MHSd 
HTHTt ftftt 'd’HI TRH HHHRH tl HHcft HHSd HTcft ftftt H dIH HR tt HRf 
HHHt HT HTH ftHHRftRT HHf tl 

Hp5 ftHHRfHHTf ft HTH, HR Hft 3THSTT HfH HHT Hitt tl HH HR 
ftHHRfHHT HT ^HT HRT fftslftt t ftf HT HRTHft ftts HT HTHHT tl fftR HIHT 
H fftHT RHH HH HR HRTt fftrfH ft <ddl tl 3TH HR-HIdl tfHT Ht RHT 
HTRHR 3TTHRT ft fftHTdt tl HRTH HTH HR HT Hft RHdft H3JH HHt RHHT I HT 
HRT HT tt TRH 3RH HH HTHT t 3tPtR HRTH fttf HT HHPJHT (HfttHTTHH) 
HRHT tl 




4) hi 
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WWW wwg sfsft w igTerdwgT cfft gfRtq w, %g wwt wrwt wt 

-HHTW Wet WT Weft tl 3T WT WTT gw WTT wt HIW etefT?FTt Weft t sffa 
■csych WTW 3Tt 3TFt gp5 TWt WWT WteTT tl 

wtt-wtt 3TeTeT qWTTt ^ TW3 Weft WSeft wt T*W WWT WlW 
<sl H WT 3 <c«h< faelell tl 3Tt W eft 3TW 441 Wf| wtt H 29 efl Rislefl t 
W fWT WWT WT Wt| WWT gwWT WW 3 3TRTT tl W 3TWWT W T^eft 
wt -gwl W TTTW 3tt <21 eH WT-TT Well ill 

WWO! ^ TWt Weft g?W W^fetWf' Wt ‘wwf’ WW3 tl WTWT 
WftT sftT T JS el *41 sftT Weft WTeft t - W'tt-WWf 6-Wte <rl*41 1 WT 
Wet tt wfk W 3TFt gw WST W fw Well t - W WTTef f gw WT 

■gw wtw ti ‘wwt’ wt gr® wtt%w t fw afg -gw wt ww wfk sk 

get tt W1W ePW Well tl 

"3R ‘wwt’ W WTT wtf wtt WtW STTeft t eft W 3TWTT fWTTeT 
■gw TWeTWT 3W fWTeleft tl WWT fWTeT WT 3TTW W W WeTT t W 
gWWT < E K W gWK 4<HI WeT WeTT Wl wt WTWT Wft-Wtt WWeTT Wl 
‘wwf’ gw tw Wfa t W 3TW wt Wfa Wt ftWeT TTWW tl 

gw 3w# wt ‘gwrt’ wt gw WTwt wi w %g fw 

Weft tl 



GULPER FISH 





ww weft wIwt i°n% it wtt 3frr wig 
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4 3TR 



afk RRRt ffR RFTt taR 4 Rgt sffc RR^t gt 
RORd RFTt t'l 3HR-H< ■cSdRil 3Hl=hK ttHT '^tcTT t tlT R R^JS! Rft 3TRTR 
RWR^tf f T?t tl RRR R^^rT RR R eft RTtt Rtf RIRR RT sffc R tl 

rt Ript t^rf Tt rr f rrtr r^iPhr'i HRPdd ti 

1T7RT RRRR t fRT RTJS; f fRRTTRIRRR ttT HeSPdtl ttft t tt 
RRTt RT RTTT RTR c|l<H Irtr) tt RffR R Rtt 6 1 ell ti RTTRR Riff ^RTT % 
tt RRTR f RTjtt teff RTt dicRHI RR "3RR fRRT ttl 

RRR Rtt ^RT ttft t R^-^RTI 3TTR RRT Rif Rf ■HRR Rtf 
TR^-ttr Rft RRRTf 104- Rife tt RRR 150-RR RR RTI H=h 'R^-^RT RR 
RRR 15-RTpRRl R Rift tt RRTRT tl RRRt RR R«Rt RT R^R RRR RR 
RTRRRTk t ^RRT tt RRTRT tl 

RPR eft RR t fRT 'R^- C t<rl R2Rf RT 3TTR rrt RTRT RRT RRR 
RRT RTtt tl RR tt RRR t fRT RT^R Rif RRRfft R RRR R tt RR ttR 
tf ftt RR R eft Rtf RRT RRTR RTTT t tt! R tt RRRTT R«RRR RR 
RTR tl 

ttlt R ■Hgs, tf teRT RR RTRt-RTRR RTRT tl ^dldl fRRRTT R 
3TRRT ‘RTRTfT’ RTRRT tcR RR RtR RTRT tl RRRTT RRTgtTR R RRTI 
‘RTRRT’ Rtt tf Rft tf fRRt 3TR R RRT ftteTT fRT RTI fRR ‘RRRRRTT’ 
RT fRRRTt W RRRt Rtf tf tfR RRt£ 3TR R wfRT t RT RFTTRR 
RTeff tt tfRTR tl fRR ‘RSgRT’ tt fRR^ft RTRTT RT RRTR RR fttl RTR 

tl 

RRRRR: R^ RRt t?R Rtt tdlPR^I RT 3RRtfRR RT 3RRT1R t 
RffeT tfl 'SR ttRT ^ ■HI Hi tt eFg tft t RT RTeft RR tt RTRT 
RftRTRf RTt gRRT R efttf RR RfR ^RRR RFlt tl 

RRT fRRTTRT RRjtf RM RTgtt tcR RR RtR t4P^HPrRI RT RTf 
HTRRR t fRTRT tl RRR t tfRR RT RRigR ^o|RT RtRRTR^TR 
(1698-1764) t tl RtT R^R Rl^R RT fRRTR tl 

1752 t TRtft ‘R; %7RT ft^t 3TTRT Rfkt’ RTRRT gTRRT %?tt 
fRRR TjtfR ^RRf RTRRT tcR RR R^R fRTRTI T3RRT RnfR ^ 'gRTiRRT 
RiRTR RR RTtT dldlRiT RT 3ffT RRRTt Rftt RTtf tR-tteT RTt ttl T37W 
RfR RRR ?RJ tl fR RtR R RiRTR cFg-STf RR 3TRT tfe tt tf tt tt 
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2500— *+n <i RPRT tl- 1 II sfft d-HR>l RTT cT’T^TT y=h 'p- c t<nl fuel'll 
ttRTI 



^-RhR, dmitU aftr F«ft Ri rjHHIfMR 3TIRRT 

RELATIVE SIZES OF BLUE WHALE, DINOSAUR, AND ELEPHANT 




mWn^H Ri pRP RR t?R ^ 3RPTt 37PTm r p 3 
p 'T16M Rit RIRHRiT RRT Mi'll R> 3TRT <s|Tr ett ®tl 

pt p t?R Rit Rid-HI RRRT yJHd tl RT ITPt RTRp wf 

c^<rH R> RR f 3i0HH< p dH RRJ itet tl 

p-ct<rH sftT 3PR pt <t<rH 3TRRT Rp ttt-ttt RtR RSTeft 
tl Rt 3TRT fcUflld p Rit TsjtdRH RR> RTR ^Ritf tpR Rpft P^lddl f 
Rt dpob p R> tH R <t<R-tH Rft del'll R pPRT tl R5RFTt f RR 
ttt ^ftoff sfft H^Pdtl Rit ttT fRRRT tltt tl 

Rif <t<rll Rt RTR ttt t fRPPT RT 3PR RTRRR RiT Hl-H RTR 
RRil TpPT ■HRR RRt wf-^RT tttf tl wf-^RT Rt RPRTf 67- fid sftT 
■cS-HRil RRR 80-RR RRi tl 7TRIRT t - RT 'p-'tel RiT RFTRR 3RRT tlRTI 
RRT RR Rpt-^RT t Pri -h! sPiRT-T Ri cTpSTT RiT RTRR Rit 
RPRRT RR TTRief t? 

RRRit TPRTRRT Rp RiR RFTRt tl fRRR mWnsPH R Rp 
■R R^R Rtt pHT R wf-^RT Rp tftt tfRtl RR RTRR t fRi RiRiR t 
qupl pR pl-pl RiT ftiRI tt? 

tt RRiPo| 4 RPT RT ttR Rt t fRRRiT 3TTRtRR Ri RTR fpTT tl 
RRRi p ftp sfp rpr ?p ttt ti R RRt tt trt ti <nVil rr 3tptrp 
RT tttt feifRR fpltt t RT Ritt-RiRTT fRW feifRR tt RT# RRt tl 
RR fRRTTRT fTRifRR TTTRFRR: RRR R 3R^ Rfa Rit RRRf R 
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RRRT ^ sftT RlRt-R)# WF RR 3TRft il'l RRrf-^RR 3RTRT-TRtRR RR 

rirt WTTcft t sjk w R?R^ $ aRra-RR rrt rf rir# t’l titrr rf 

l[RR7t RT fait I Id fefe # ftlRRR RR fRR RFTTRt f I 

1953 R RRR ftw felfRF FHHI4P ^ RR*JFt RR RR ft#! 

M6d 1% <^lPl=h RRHRR 3 R£Rjp c)r(,cl RRf <ril J ll ^ RTRR ^ RRR -Sldl I 
FRRt Ml # 5RT RRR V\ 3TRTt R#l 1861 V RR7 ftw 
felfe RR RTRJR (R1R1) ^ Rlfft ftlRRR RJR RRF RFTR RR I#ET1 Wl 
1870 FRR RRRR # Rif sjk RRRR ft#' I 3RR e^nft#' % ftWT ftpfts 

# ftpR RRR # RRR RR RRIrRRII RvRRR # ftRRl # ## ftw 

# FIR Rft RTF ZV% oi'-cfl I 

FRR1 3RRRR f fe RRRR fRRTTdRR ftpfRF # R^RRT RR y,=FMdl 
RFT RR[ RRRRlIl ftw fa*faF iRRT 3frafft3 RfaRd RM1 SIR RR7 RRR1 
RRR Rlell RRRRR ®I-SI Rift F - RRR RR RRR RRR # fRTFTR Rll R7R5 
Rt#ft?T RRRR # RTRt ## f RR RRRR RTR RRRR FRRR RRRT tl 

RHR R# ftw flR>faF # RFRlf 50-RRfe 3 ^RTRT RFf FRRPl 
sftR FRft RRRR RHR1 fFRRRT RR^F RRJ3RI RR RRR1 tl R1RR R# ftw 
fa=hfas RR RTR 2-RR RR 3RftR7 RR RFl FIRT, RTT 1% ftf # RTR RR 
R#R 3RTRT ^RRT| 




3RTR RR» ^R1 RRR RR# RltRT V R1TRR fRWRT ffaifa-S Rff 3RR°T 
M R# ## - RRRR RRRR 15-RR ’ S TTRT RR RTRT tl RRRRRP ^RRl V 
Rit 3RRR #RRR 5-RR Rit sldl t'l 
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fit ftFfFF sfk 3 Ft fIhfr FtF ft tfjs; 

F fFTTt fM FTF $ FF TFFF t? FT WI fFFTFT TFJ^t FTF Ft TsTFT 
fFFTFt TFFt t - F=bl<i<rfe FT FRTTF TP FF FI 

3TFT ■H^sO FTF Fftt Ft eft Ft Ft sRft Ft FFt Ft^tl FF TFFF 
|( fF FR ■H^sO FtF FR F <{Wm fFFt FTRJ F^-^FT Ft FFF Ft FFTt 
FtF FT ftFT^ FFF ‘gftFFT tl 

FtFFR 3FFR F 3TFTTF Ft TFJF F FFFT 3FF 3FJFt FtF tl 
25 RFMT 1938 Ft RfiRF FTFtFT F FFpt FFFF F ^IFF 
RF 5 -FtF FRFt FRFt FFpt FFF F 3Tlf I FFF FFTFF FtF FtR 3 
R-sH Ft FFTR FTF F FteTT tf RS ®tl 

FRF Ft 'RjfFFF F RF fFFFF F FFTTt Ft fFFR FT FFf F 
FTF Ft RTsTTI FFF FFFT fFF FFTFT %F RTT Ft ftFF (1897-1968) 

FTF F %#TF F F1F FFTI F#t RFF FF ‘FldUF’ Ft FFF1F 
ftRTTI FF RF FFR Ft FlFt-FFFpft FFRTf Ft sfR t^FTT FFFT PTFT FT 
fe 7-FTte Ft FFFt FT FRF FT "RFt aft I FT FldU'F FT F^ Ft sfR 
FTt FF fFFTT FFTI 

COELACANTH 



FmVA-vj 




ftFF F FTsTFTTt F RTFFR FFF1FT RFf FFtFT F FFTFTTf F 
FF FFR Ft FFFlt Ft TsftFF Ft 3TFtTT Ft I 3fR 3TFT Ft RFt FFFlt Ft 
FFF FTR Ft RFF ftFF Ft TsTFT FTI R^fRFFF FFt feftF FJF 

Ft FF 3fR fFT FTFt FF Ftf FTF 3TRT FFt FFt I 

1952 F ^ 3FF FRfrttF FF§t Ff sfR 1970 FF FTFftt #F 
- Ff ^FRTTTFT F FcFtt-FftFF F ftFF t, F 3TTFFRT F FTtF FTF 
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RfeHNl TC R STTRt'l Rf HeSPdRI R eft RJRT flf *ff sffl R ft RTRR 
M4)fHI RfR g?RR RRR Rll off Rgft W 3 RlttR 1000-Rfe RfR^ RR 
Reft *ff 3?k R|R R1R ft RRf RR Rift *ffl 

RktNNr R^ffeff RR Rgf Rif RRR t fWH 30 RlRf r4 
MfeH Rgs; RffRR 

RRlt RR 3Hl5bHU| feRTI ^Ipfel Rif fR fefl RfedRf R1 3RRRR R 
■Hfd Rfe Rfl 



5 TT^rT 3TR TsTTfsfr 

4eH~JK df M R) 3RRRR ft RTf RFTRR 50 ■Hid RR! ngs, fit 
i|«lM RT 3fR effr# RR1 RltR Rff f3TT| tfeRR! fRR-RRT RJJ5; Rif 
RfR^ RTRR R! fell ‘RlffeR’ ^ 3RTIR1 afe RRT1 RR ft RRT RR1R ^? 
nidi d*41 dlld Rif Hgs, R fldRl sfk ftR RR RRR fefRRT yet-, 
gjfed RRR Rll 3ik Rf RRR R RRT frfRdT ftRT? ftfe, PR^IId RfTRPR 
R RRT feg Rif RfRf I 

3RR fR RR1K Rif fRTR 'RlRfenf’ Rf RR Weft (feRR RRRT 
d J lei ) RRR 3RR Rif Rg£ R R)R fRK P4 ;j 3R Rff RfR^ ft RRT ddeil I 
fR Poi^sft ^ 41 d RJJS! RR ReR Rf RR R fRR Rf Rft ReTT ddcll I SdldM, 
RR RR) Rgf R RRf cRRRITR Tt RTt| RfeR fRltfe Rft fdRipH cl ft I eft RR 
RR) RJJg; Rft RfRf R? RR R sffR 3#[RT RTRRIKt flfRcR RRR RR RRtf 
afftReR Rft RTI 

%ff RR! Rf felR RRR Rfpp: RT flRR ffl RRR 4fRRRRTRRt 
RTdT dltRR^R (1872-1946) RR RRR RRRR Rif MH^PoRRI RR feRR RR 
RTfR RRTt 4l 

dfjRd^H RRR R RRl 3RR RTR RffRRRRTRRt tW R^jff 
(1859-1906) ^ WR ^1 1880 R fRRR R RIRT fe 3RR fRTRf few 
feff ^ RfdTeR f4^d RTR RRTf R)t R1R eft RRR R|R effR RRRR 
ft^ f I fR RRRRt ^ ?feR R)t RRf RRRR fteft 'tl ffe RRlfe RfR fe?f 
fteft 1? fRfdR Rf dffRf RR fjRTf RR) Rft RRf I ^Rf SRfR RR 3TRRRR1RR 
?RfR Rlf^ t'l 

RTRPTR: ?RfR Rif ffe RSR R^RTcff f 3fe feRt RR^ ^ 
RR1RR R7 "gf RTeff t'l RR RTRRRRIRR feR RRf RfRf RRl R RReff t 
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sfft fRFFTt RFFJ 3 RRFRR FR RTR MFMPefd RTRFF RFTt RR RF RTRFT tteeft 

tl 

ds?HR^H t RROTFTTRR RFRR £RT Md^fRtl RFt FsflRt RFT 
RR1R fRRTI RF1R FTFRf' RFt RRF fRFRR RFt RFft f R RRTI W eft 
MH^asfl R cRRIRF R1RR 3RRI RTRR 3RR on# MFMPefd fRFRR RFt MdRIH 

R mh^r! RFt f^n rft rftt FRttti rrf w% f s^r Rft r% rtftr ^t 

eft MFMPefd Rfr W, R1RR 3RR RFT RRR 4d^<4l RFt Rft ft <4dNRII 

fR RRFTF RF dMRFR RFt fRRT-tltR (^RH) ^ %R RRRtR 
fRFRT RT RRFFTT t RRtfRF RF1R FW 3RR RTFTt F«f RFT ReTT RFreTT tl 
ft ttRR RFfR tl FoRMi fRFFTRf fF t RRR Rf Rt x TcTT ReTTerT tl fFTt 
RRf R fR dMdiFUl RFT RIR '« tfRRRR RR tf^FT’ Rltt ‘FTHH’ 

TpSTI 




RtRTF RTR RrTRT t 

HOW SONAR WORKS 



RR FTRF F#RRtR RFT dMdiFul ft cTFf tRTF f 3FT FTR FRF RRR 
Hdlf4 RRFeT tt ^ RTI fFffFTf 3 TR ‘rIRTF’ RFT Rlfft RF RHRT R 
FWT fRTI 3RTF RrcRRId'f RRRRT RFt fRFRR RFt Rff f Rtt Rt Rfc 
RRT RTR eft RT FTeR t RRFRRFF RTRR RTfRtl fRFFR RF RTRR RFT RF 
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rrr rr w 3 Rgs; rr Rft rrr^ rr wt RgRiR rpttrt rt rrtrti 

■ngs, tf q'Ji'i RRt tt-hI RR -gotH sflT Pm RTt fRRRRTR ^ 
gpRid OT R ‘RtRR’ RT#‘ RTRTR RTI 3TRT RRTR W, RRR ‘RtRTT’ Rig[ 
T# eft RTRRR gt RRt R RgR Rft RRRT; R1RTR RR RTRRtl 

1 ■HHk’ RRR RRRT RRT R>tR RRTR ‘RtfeRR’ R RFTTI 
|[3TT RR fRT Rtfa RTTRRRRRt llRRR RRT (1868-1934) RR 
RgR RT RTRt R R RHT PlRRdH RR fRnJT RRR gRTI RRR RRRp: R 
RTT R' RTR Rtf-ft RR fRRRt ^RTt RR RRT R RR T gRRRT RTI RRT RR RPR 
fRT RgR if' RPt RT RRR R R*fRt RR fRiRRlft R RRT RTRRTI 

TftRRR RRTR RR RTPT RRT Rft RTRRRT Rft gfe RRRT RTI 1922 
R RRTR RFft R RcRII RRT RR RRRT RRR Rt RRTRTgT Rt RR1I Rg^t 
RTRt R RlpT RRR RTRI R Rt RtRT RRTT elfll ill RTR RTF ■Hgs, ^ Rpff ft 
fRRRRRl R^R RRRT RTfRR #TTI 

RT RtRRR RRTR R ‘RRR’ RTt RRTRRT R RgR Rft RRTlf ^ 
3RRTR RRTfRR fRTR fRRR RTJR Rft RRRT R RR%RRft RRRTTR 3TTRTI 
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qqq qqqf qgq qft derail qq qrqqq qqdd qnq ^i 
qr 4 U 4 k q5 qfra q qqqifqqr h^whk ^ qsq q q4q qft qrt 
qfh 1925 qqr hU 4 U q qqqfrfqqr h^wnr q qqr fqw q^qqwn w 
qtq qft ■'jfe qrt qfl qqfa qq fqqq qefaT 3 qrqf qqq sf! M4dHldl 
qq fqq-qqqfifeqi fqq ^qnqr qmT |i 

‘qtqq’ ^ qftq q qiq q qqi qqn fe fqq-qqqfrfeF fqq spq 
qqiqqrq q qt ^qft t 3 ffq qrqqqr qq qqr fqq-qtfqifqqr ftq ti 

fqq qqiq q^jq q q 4 q qt^ i? qt qqqqt 'tt qqq qqq i? qqt 
qrq q^p; qifeqr qr qnM qt qqft t qft q>p qr affqqq qq q qtq 
qtqt ti 

qq qiftqr qgq qft qqqqt q qrq qq^ qqt qt^i qq qqi ^qt 
qtt fqq sjqnq t afq qq qtqf qft qqiqn qqiqiqq qtt qtqistf ^ fqqm 
qq qtqt ti 

fgqtq qqqjp ^ qiq ^ qqp qft qqqqt qq sitq qpqtq sqqqq 
irsn afrq fqf^FT qifoff qft qqt qqqi qqft q|i qqi sqq qqrq - 4 rM< 
( qiqqq ^ qjqn q w qqr) % qfra qqr qqqnqq qt qqq qqt qiq 
qtt q%ift qqTRi qqqnqq q fqqq qrqri 

OCEAN FLOOR TOPOGRAPHY 



qfqq 




qrr ft#r#q q 1500-qtqr ^ 3 fqqq qfqqiqR qtq 
^ qrq q^s, qt qqq qqt qtq qq qqr qqni qftqrqrq qtq qq qqq q-si 
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afk ff77 #7 tit ti <J717 fi 1898 7 ti #7 sTiffm <£ Ti^f 7 

ti 

Tlf 717t 7ft 17 771^ 77 ‘HIRtHM t^r’ iJdTlTl ^TM tl 3777 
7177 Tlf 717 Tit -SirMI 71T7 c£ T77R 7 ‘^ppspr ^q’ epiqi cqpq 
tl 71 ^JTFT 7 250-Ttcl tTSPR-iRmH tf ff77 tl 1951 f 177ft 7U4 
-linl 7f 7ft 35760— '-hie 71 4)d-7ld 41 d Tift Rmitl 3177 7£7f ^ 

777 3 n 7 Hcfcl 7T33 i(q{« 77 ffcl^TT ■sin 7 < 21-61 fTlTT 7171 eft 377)1 

Tkl ^ *h< 771 41 d cl 7) y^sO hmI itcTH 

1959 7 771 77ft 71F7 fTcTTT 7 3777 717 it 7F ^TRI 777 
36198-7lt7 777 7717 77711 

6 FFTWTTf tpr Tfrsr T7T7 TTFT 

7*j£, 77 77 7Tt7 7 n+>7 771 TITTdf 7771 fTTTlI 771 7TJ1 7ft 
7177 77Tt 77lM' 7 7t Tftl-TRJ 717 ^ t? 

317 71T7 3f[7 3lf77) 7771^ ft 'dlq-Tg-Tt 77 7177 7T17 ^ 
7717 tf afl 1947 7 TTtfefl 7717 77^777 3cclft 3TcT7TrfcT77 7717177 
7 5-7t7T Tit TTTlf 7 TtT-TTJ 77711 1952 f ^fTTl 7717 TRTlfTTl 
7lft7 6-41d 7ft TITlf ft TFft 7177 7771 1 

IcFlt STfTTl 7771^ 7 7777 717 7t7 7|cT tl 771 7tf77 77t 
Ttl 77 7t7-7fg3ff 77 7T7t 7*777 7771 TlTlfTTl Hllid 7 it 71771 
Ttn 11711 3-H7) %7 fTT 377177 7171^ 7 '7171 11711 71 7r7 7777 itn? 

771 717t ^ 3177 trt 7171 71T3 77171 7777 lt71 - 771 73fdl 
77 77 7777 ^ft HHHTl ^ Tift 71 3177 177-377 371-311 Tit? 

TPlt T' 3177 7>H-7-7 iH 7)« % 71 Id 4, tr 71717 717 Midi 
7117 7777tf7771 717 iffTcl ( 1572-1634) % 1620 7 771711 3713 
dTi-sl 3ft7 777 ft 77 ITT 12-7)t3 777 7117 77 TPlt t' 3177 ckld 
77 7717 fTITlI 1801 7 31 7 <1 7.1 31lf7^7771 TTTf Tld^ ( 1765-1815) % 
7177 7171 717 77 7117 771711 377 ^7tf777 4HNl4 71 7t377 

717 7ft TTgsff TTlf I 77 7t TfTtfdTT 71 777 7 37^1 

3777 TPlt 7 177-377 7f 7117-7117 7 ylHd 31l|| 377 71# 
eft 377 4,7. 717 did cl 177 7771 7717 tl 7T3J 377 777 it TTg^t 
7)t Tift 171 7777 if Wlftl 
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1870 3 fRRTR RRRRaRRf R7 RR^T RterRT RJRR Rf' R cfftrfSR 
tJFRRT %?# - ‘RRRf a||*^ cftfR RRR R Rt’ fRR^ RRlR RRf 
R1RRR RTR ftfrfa MH^sojl RTftRR RT RR7 RRTfpRR RW1 Rlt RxrMHI Rltl 
RRR RRRT RTRR RlPRtRRlR) 3TRR RTtR R RJR RRI 

3TR R 1866 3 R^rfe R RRT RRpsft RR RRTR fRT (RRRR Rt 
RIR -iUdR RRT RRT) I RR MH^l pRRdl Rlt Mr' R1R RfRR aftl 
ctefTRf" ^ RRgS^t RTRTRt R Rpft 3 fft R[Rpf)- «ft| xpr ^ 

^Rr'I Rpf RRR RT %tt 3TRRP RRR RT RTRT RRRT RTI RT fRR Rt RT 
Rlf^R ^ RRRt 80-RtRT Rlt ^ft RR RR RRTRt aftl 

R8TR RRFJ5 R RRRt RR R RlfRR RRt ^R1 MH^PrrT RR 
RRRRT RR T# atl 

feftR RRFJS ^ RTR ^ 3H u lfo|R) RRffsRRT RRTR RR RRR RJR 
|[3R| ^RrT RR TtRpf RRR R1 %R RPRfRR) MH^rT RR Rpft Rlt RRR 
RP 3RR Rft RTtf RRRT RR sftl 3RRfRR) RRffeRT RJS; RT 3TRP RfTR 
RRR RR! PR PIRTRt affl 

1955 R RH(1R)I R RRRlt RIRpRR) RR^t RR RRRRR fRRTTI 
RR RR fRR RRRR RTR RtftplR PPsTT RR1I RR R RRRlt RIRpoIR) MH^4) 
1959 R, Rpfe R 1963 R RRlf I 

U.S.S. NAUTILUS 

FIRST NUCLEAR POWERED SUBMARINE 



RRR RR HlTidH - RIRTl 3RR1R51 3P<Jlfil* LH^osJl 




RIRpRR) RR^feRT R RR) ^ RpR RR RIR)TiR) RRPTTRP RR 
RRR fRRTT tl Rif RR^RRf R fRRT RRR RP 3RR Tjpt R«Rt Rft RfPRRTT 
Rft il RT RtR R#ff RR) RTPRRt ^ Rpft RT RRP PR PTRTRt tl 



31 



WTFFT m^4l ■qprt k 3T^T 8310-Tte (4^-41e0 41 
ddi ^Tl ■Hchdl 4 1 ^ ct,^ 3T^T '’TTgf^RTI 4k >j-qid,l d$<i^ ?T3> ■net, 41 

tl 

fTT 41 -d ■h^s, 4 4k TTguf cW -§d<4] eldld die! v5ydH u l ^pf 
ckli tr4 w4 3wi kr ^ndchl y<^rd^nt41 wk krkFny 4141 

(1877-1962) % 7WT f4PHI 

4141 ’371 vSHd-Hd Hid d-sl T4feT 41 44 41 F4 '(hM 4l 44T 
4 b ■Hdid 4 1 d’Hd)! didd Hid I *11 4k 4dd 41 d-HS 144 

54-7j4 4l41 41l d'Hdil ddd iok-'Srf 'dll ^rT sk k) Midi 4“ dSM 4 

T3=F kler 4 t dkler £KT x rpft 4 TdRl ^1 TPfnlT *971 3FR %4t d>RuWI 

difdel 133 ^icll eft Fhh 41 el died I 414 TT^S! 41 delSdl 4 H§kdl 

3tl7 1377 fddileld '317 =hl^ 77133 dsl 2TT I 

4141 4 f4 44i^41 i u hth f^n (^n4t 3^k 41 44) i 
1934 4 4141 4k d'H^h tti 41 sufey 4f333 kt ■this, 41 Tien? 4 
3028-44 414 elddddl Ml 1948 4 4fl33 4 '3774 41 tT^TT ir^ 4k 
4f4?4k[7 33F7T f4774 fe 4l 4500-4k 34 31771^ 337 Wl 33) 4f4 
333 34 Rsi^chl 4k eftk} W3i 4 41 3i4l 34 337if 4 44-4g34 
34 33k yi^fdd) yRki 4 ksr 31371 

WILLIAM BEEBE, 

OTIS BARTON, 

AND BATHYSPHERE 
AUGUST 11, 1930 

f4fePm414f 

3TffelT dDdl 
3frr chi 4fsr?44R 
(33173 11, 1930 ) 



37eT PHdldil 4f433437 41 333 4 77g3 4 30-33t 414 WTTTT 
33 ) 37 3tt 4 4f 333 f4^n 3 t 77317 4r 444?! 311 
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R'fFPd Rf MR) T^f ■i l H=h< u l Rff fR^ <sjp R)f *pT R 1[RTRT RT 
■HR) RT ■HcIS RT PFTRT RT HR) Rk rT ngs, R)f STrTeT ■'RTI^Hl 4" TgrpRcT 
RT HR) I 

ffRR ^ifdR) 3fpRR fel^ (1884-1962) ?TTT RRRT RT 
■ciMRRUI ^ TTRR RT°T T^T RTI 1930 R )pRRf ^ RPRff RRT 

Hild Rff dR)<l R ^TBRR s°ll R 10-41 el Rff RpRTf RRT RR -gR)l RTI RRP 
fadlRR RRR gsRRT Rff RRTRRT R RPRt RTgRSPT 4 H'-bddig'fR) 27 
■b'SlH Rff Rf I 

1933 ^ fdRddl fRRR RR R fw^ Rff gdIRdd Rfsff ^ ff I 
RRPP RTR R fRRR^ Rpff fRRTT R Rpff TRJR Rff RTyTT^ ^ 3PRRR RT RR 
R RFRTTRT R RTRR PFTTI 

g^Rlfl ff RRT R y=h Hild Rff RPR PTHRnR Rff RRTR R7f Rpft 
R dRRRR fRRR fe RT RPR RT 3R 7RPI TTRR ^faRR)l>+ (RsyTT^ c£ 
RR1R) RR fRTR fRTRTI 

^fRRhl>+ RT pT %3R ffl RRRt %RR1 fRRR RT 3RRTTT RR RT 
fRRR RTR rUrTRT Rfl ^RTR? RPfpT R Rff Rf 3^ Rf TRPTT Rfl RRTfRT 
RRPT Rpft 3 RPRTT RPTT t fH%R Rpff 4* TgRtR RR RRTPT Rff RfRTRT RPR 
Rpf RR RR1R RlMl 

^fRRRFP RT fRRR %3R R RRT RfRRRffRT #R fRRR c^lfHR 
3fR RRR' RRRTTR #fl ^fRTRTFTT RR iRRTRR PR RRTTT RR RT % Rt 
RfRRRftRR Ri RR RR RRT RRT I 

Rf TsTTdf RfRTRT RR IsfldRT RgR RT Rpff R RR RT RRRTT RTI 
Rpft ^ rRiRcKI RR ^ ^fRRRRR RgS R RR RTRTI R1 RR RR RTJS! Rff 
dd^il RRT RT RfRRTI 

3RR RT R^R RRt ^ RRRT RT RfRRRfTRR R RfT 13-RR RR RlT 
PTtt RfT #PT Rffppff RR Rft-Rft RR^ #RT RT RRRR RTI RRR 
RfRRRfTRR RtRT RRRR RfRT 3fR rTrT RfR R ^RRTI RRfpT RTRT 4' pft# 

Rff Rffppff RR mSR ^ RfRRRffRR RT^ Rff RRR RT RTRR 3R RPRI 

■^fRTRRR) ^ RR) RR RfR-RPR RRRR PFTPT ^ RTR RRRff 
RfRpff R Rg^ RR RpfT fRRRPT RR R# Rff RTfppff Rff pf RRTli Rff 
RT TTRpfT Rfl RPRT RT Rgsl 4 3 h j l<rl PT^ ^ fpTR c(RR Rf RTRTI 

fRRR^ RR 3TRRT ^faRRRR RR1R R^ fpTR fgpTR R?1R^ TTRTRT 
RtR RR RRRR RRPT RSTI 1948 R RRRR R5RT RTRR ^RR g3TT| RRR 
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RftRR s|k 3JRR RT RTR q,°h "I'M! hT-ScI sHNI RRTI RR hTs<H 15 4Rq(l 
1954 RR cTRK f37T| qf?RRt RqftRR R (R R RrR Rt-#R R7 RRRR 
13287-Rfte Csif tfkr) Rft Rgsft RRTk RR> rr stk fqR TjrfRR ti?r qq 

3TTTT| 

1953 R ^fRRRlR RR RR7 %7R RfeR RRT [RRR4 R1R R1 - 
tfTRI 1958 R fR RH(lR)l kt-#R R RRtR f^RTI Rk ^Pd^lRqi Rf 
R1R1 J IRI 3ffq vS^hM 3RR 3JRR Pt»q, RRI fqR RR R3 q=h RRT qftRR 
fRTRT RRTI 



LIEUTENANT DON WALSH 
AND JACQUES PICCARD 
LEAVING THE TRIESTE 

iTR 5WI 

3?It4rr fa*li 

it p; 




RR RtRl HlpRHI c^R R RRT RRTI RRR 3|fRRT fqRR^ Rl RR 

^q^fqqn^ (1922-) sfk rrt 3 rr arqkqk ^-rri rt rrrr rtr 

RRRT RRR «tl 

23 RRRTf 1960 RTt 3JRI? 8 RR RR 20 fRRR RT RfTR 
358io-Rfte (4 r-rtr Rkr) Rft RRRf r hiRrhi |rr Rft RRRRt rrt 
RRT 3fR R?T R7t RRTTRR fRRjf RT R1RR fcfTTI cTRRRt Rlt fRRRt R7 RFlt 
R fRRT RTR R % R iRTR HmI k* R,<ai^ isl fRRT RT fqR RR 
■HI'R Rf RR1I fqR '{I'll RTtRRicfeft R7t RkcTTsfe R RRT-lpR RRRt fe-lRRR 
ctRlt fRSrk Rfl RRt‘ RRT 3RR RRT-RTR RRRt RWff Rt f^STli Rtl 

RRR RRRT Rt R^lPlRiT RTt THys, Rft RTTRRt R RtR-RTgsff R 
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rt RcTT «tti Rpp; rrr 3#rf ^ -gmt rt 
to wr m 2 tti 

tf«R^F7 % - 3 ^ rr c# j ilRri4l" rr sn^r r^rt ^ 
fRRI sffa RT Rft-Rft =h<=h RRT W cRT R3TI RRT din dIH 5 RR 
cTR HmI RT R2 RTR ■Hlco cl <5 Hid RR H=h RsTR ■telcKHIRi ■HHH RR =b<=h 
RTRR 3RRI 




THE TRIESTE 
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RRT ■Hys, Rft RRRf -H^Tl^Rl t T ftcTT RFTTR Rid dVll Rf feTCT 
rtf rfr rtfr^ smt RiRft t? 

FT, faeR^dl Rft Rnrrt W (RRR) 3TRFT-3TRFT WFTT R 
RRt tl Rlt RFT tRR'-'^R^ Tt faddl 1? RT RTRRTT TRTR Ftt tl RTF 
RRFT RT *FH TRTRTT’ ttt t RFT R»Rt ^ RtR Rft RRf RTRt-RTRf FR 
RTRRtT TRTRT R RTRT 3TT TTRTRt tl 1965 R Weft RTT FR ‘flH TRTRTT’ ^ 
sW RTT RRTRT RFTT sflT 1970 R RTRT 3TT TFf Rtf RTRt Rft RRlSTf R> 
RRRRR 3 RRT RFRTRT RR1I (RTRT-RfR Rft RTRR ‘flR TRTRTT’ RT fRRT 
Rt RRTRt TFRfl RT ‘flR TRTRR’ R RF RF1RR1 fRRTRt tl) 

1977 Rft R|R3TRT R ^ifaRiT R RFR^ ^ RtRT RFTTR RTeft 
MH^fl Rft RFTRRT 3 ‘FTR TR1RTT’ R RfR Rft RFjtt RtffR RTT fRTfSFT 
fRTRTI RF TRTR teTTRIRTT #R ^ ^ 3?k ^fwtffRRl RTT TsTTFt R7 tp- 
RRtR RTI FR ‘FR TRTRTT’ RT RFf fRRfRRT fFSni FT fRRR r 4 ^ ^ 
RTR fRRR RTRT 3TT TFt aft I 3fR fRR RTRRIR ^ RTRt R RTRR T# 

^1 

FR RTRRT R RRR7 Rft RTfRRT RTRT Ftcft tl FR ‘FIR-RTTRR’ RT 
3TTRRIR RTT aflR fRRTR WT RT tRStftRT R RR RT RT RRRt Rift RTRt 
RRTTRT Rft RRTR RRRT 3f[T RRf Tt t?T RTTR sfl Ftff RtR FR tRRTffRT RR 
TsTTcf sftr RF RtR FIR RtRT RR RTRR RRTRI 

RF RRT RR RRTTT RR RtRR RRT RT RT TRJF Rft RRF RT RRTTRT 
fRfrfcT tlRf Rft RTRt RT fRf% RFf RTI RF RTRR RRT T^t ^ RRTTRT RT 
3TRTR R Rt fRRR TF RRTRT tl STHRi %R RRRt t fRT R^Rt Rft Ref 't 
RTRR 3lk RRf eHlldK RTFT fRRTRRft T#l RT RF RR ‘FIR-RTTRR’ RT 
3TTRRTR Ft RtRR tl 

tRTfRRff Rft TftfRRT, ^R sffT f^RR RRTR RT Rftt fRTR fRRR 
^ R^R RF 3TTRTR ^IF fRRR RRRT Rft RRTfRRT t RT TTRTRRT 
^RR RTRt R fRRT TFeft tl 3RR RRTfRRT RT %R; RF RTRt RTRRT 
RTfRR Ft RRTRT tl 

FRR RTTOff RRTRT RTRT FTRT fRT RRt Rt FR RJF Rft RFTlf f 
TFR RTR RrfRRT ^ Rif R R^R 3flT RTRRT tl 
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TUBE WORMS NEAR GALAPAGOS ISLANDS 

■fteTTtW ifta ^ XITH zijsr 



3T7T 
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